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CHIEF ENGINEER

CANTILEVER RETAINING WALLS

Effective immediately, the 1996 Metric Edition Construction and Traffic Standard
Details and the 1977 [English Edition] Construction Standards are amended with the
following new drawings (attached):

305.1.0 Typical Cantilever Retaining Wall Section

305.2.0 Cantilever Retaining Walls — Dense Foundation Soils, Sloping Backfill

305.3.0 Cantilever Retaining Walls — Dense Foundation Soils, Level Backfill,
Surcharge

305.4.0 Cantilever Retaining Walls — Loose Foundation Soils, Sloping Backfill

305.5.0 Cantilever Retaining Walls — Loose Foundation Soils, Level Backfill,
Surcharge

305.6.0 Cantilever Retaining Walls — Rock Foundation, Sloping Backfill

305.7.0 Cantilever Retaining Walls — Rock Foundation, Level Backfill, Surcharge

These drawings may be used on any applicable project, effective immediately. For
projects designed in Metric units, dimensions and quantities shown on these drawings
shall be converted to logical Metric units with the approval of the Projects Division.

If Cantilever Retaining Walls are used, the contract documents shall include Special
Provisions that describe the work, location(s) and any known geotechnical information
that indicates the nature or strength of the foundation material(s).

The Resident Engineer shall confirm that the design parameters are appropriate based on
actual field conditions. If no geotechnical information is available, the Resident Engineer
should request assistance from the Geotechnical Engineer prior to authorizing
construction of the wall(s). In these cases, the Geotechnical Engineer shall determine the
foundation condition(s). Discrepancies regarding foundation conditions shall be resolved
through consultation between the Resident Engineer, the designer, the contractor and the
Geotechnical Engineer.

All cement concrete shall be placed in accordance with the requirements of Section 901.
Cement Concrete Masonry and shall meet the material requirements of Section M4.02.00
Cement Concrete. All reinforcing steel shall meet the material requirements of Section
M8.01.0 Reinforcing Bars.

Cantilever Retaining Walls shall be estimated and bid using the following items:



693. Concrete for Wall Footing Cubic Yard, Cubic Meter
694. Concrete for Wall Stem Cubic Yard, Cubic Meter
695. Reinforcing Steel Pound, Kilogram

Payment under these items shall include compensation for all necessary labor, equipment
and materials to complete the work to the satisfaction of the Engineer. Necessary weep
holes shall be included under Item 694. Necessary form liners shall be paid under a
separate item, unless specified otherwise.

Excavation shall be paid for at the contract unit prices under Item 141. Class A Trench
Excavation or Item 144. Class B Rock Excavation. Payment under these items shall
include full compensation for all necessary shoring or sheeting. Backfilling shall be paid
for at the contract unit price under Item 151.2 Gravel Borrow for Backfilling Structures
and Pipes. Bituminous Damp-Proofing shall be paid for at the contract unit price under
Item 970. Bituminous Damp-Proofing.

Attachments:
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-ﬁ-ﬁ & - ~ TABLE OF DIMENSIONS AND REINFORCING STEEL - - _ -
o o~ H 140 150 6.0 7.0 8.0 5.0 700 210 720 730 243 25.0 260 200 28.0 250 30.0
; F s W 8500 | 5000 [ 10.000 | 10500 | 11.000 | 12000 § 12500 | 13.000 | 13500 | 14.000 | 15.000 | $5.500 | t6.500 | 17500 | $8000 | 19000 | 20.000
= &N Hen T 2000 | 2800 | 2000 | 2000 § %000 | 2000 | 2500 | 2600 | 2000 | 3000 | 3500 | 3s0n [ 4000 | 4000 | 4500 | 4800 | so00
4 g A 1500 | 1506 | 2000 | 2000 | 4500 | 2000 | 2000 ] 2000 | 2000 | 2000 | 2508 | 2600 | 3oop | 3s00 | 4000 | 4500 1 5000
X s a8 2500 | 2583 | 2est | 2750 | 2833 | 201 | 2058 | 3042 | 3083 | 2167 | 3208 | 2292 | 3333 | 3447 | 3458 | 3542 | 358
o6 o c 4500 ! 407 | 5333 | 5750 | 6667 § voe3 | Y542 | 7958 | 8417 8833 i 9202 | s708 ! 104967 | 10.583 | 10542 | 10958 | 11417
w -1 ; L 3660 | 3.800 | E600 | 6400 | 8000 | 8500 | 8760 | 0250 | 9600 | 12000 § 12300 | 12900 | 12200 | 13800 | 14100 | 14700 | 15,000
Qx M 1917 | 2500 | 3467 | 4083 | 5000 | 5000 | 5000 | 5000 [ 5000 | 5000 ! 5000 | 5000 | S000 | 5000 | 5000 | 5000 [ 5000
= ~ N 1O | 1000 | 1000 | 1000 § 1250 ! 1250 | 1250 | 1250 | 4250 | ts00 | 1500 | 1500 | t8iY | 1817 | 7 | 497 | 1997
P 1000 | 1000 | 1250 ] 1250 ] 1000 | 1.250 | 1250 | 1250 | 4250 | 1250 | 4250 | 1250 § 1500 | 197 | 1917 | 2500 | 2500
'®) HOOK 1000 | 4467 | 4467 | 1333 § 1333 | 4583 { 4583 | 1833 | 4833 i 4833 | 2000 | 2000 | 1583 ] 4583 | 1583 i 1583 1 4.833
> A bars @iz | T@i2 | T@2 | @12 | B@I2 | o@12 | S@17 @2, W@Z | 0@ | N@iz| @iz | 9@6 | s@6 | 9@6 | s@6 | 10@s
prd B bars 4812 | 4@ [ 4@ | 4@12 | 4@12 | 4@12 | S@12 | 4@12 | 4@12 | 4@z | 4@12 | 4@12 | 4@12 | 4@z | 4A@12 | s@n2 | 4@ 2
—_ C bars T@iE; e@ie | e@ts [ t0@18 | @17} 1@ [ 11 @155 H@w r@ns v@nrl venr|vensit@es 11@ss 11 @105 11 @esf 11 @8
] D bars 4@18 | 4@13 | 4@18 | 4@13 | 5@ | S@I8 | s5@18 | s@8 | s@18 | s@ie | 6@ I s@1B | T@M | Y@ | T@ | T@18 | T@18
1 S e E bars A@18 | 4@18 | S@it | S@18 ! 4Q@18 | S@1E | S@18 | S@18 | 5@18 | 5@18 | S@18 | S@18 | 6@18 | T@1B | T@E | E@B | 8
%1 m = - e — = — = . = =
D < Quanities of Materials
e [T ‘I!
o 0 Stem Concrete (" 1) 09 10 1.1 1.2 13 14 1.4 1.6 16 17 18 19 25 21 22 23 24
B 8 Footing Concrete (yo° | 06 o7 0.7 0.8 o8 09 12 1.2 1.5 1.6 20 20 25 26 38 3.2 37
e s e - 5 s
: Stoel i 1
5% =0 A 7 162 T 5001 o] 280 743 359 464 470 488 510 371 860 531
pr
OE"‘D}i Qe (51 { 5%23 | 5663 | 5432 | 5854 | 7018 | 6750 | 7346 | 7886 | 8482 | 9030 | 8817 | 9356 | 9178 | 4984 | 0103 | 8548 | 8892
= —
N < Z Notes:
= e _ .
— Y Z 1. Al dimansions ara in feel, unfess specified otherafss,
Q ) 2. Spacings of refnforcing bars are in inches. _
a ? 3. Desigrier most confirm design parameders with Gegtechnical Engireer prior to sefecting
wall for site.
E ASSUMED DESIGN PARAMETERS
; NSE_FOUNDATION SO P Fi
6 1. BACKFILL LOADING CONDITIONS: 3. FOUNDATION SOIl. PROPERTIES: 5. REINFORCED CONCRETE:
ol > o 2H:1V SLOPING BACKFILL g, = FACTORED BEARING CAPACITY = 9400 psf FL = 4000 ps
& 3 a—e FRICHION FACTOR = 0.57 fy = 60000 psi
Wzl = 2. BACKFILL SOt PROPERTIES:
o z 9 ) = PERFORMANCE FACTOR FOR SLIDING = 0.80
r TYPE: GRAVEL BORROW FOR
Nz g & BACKFLING STRUCTURES AND PIPES 4. SEISMIC LOADING:
[
N é Rl 8 = ANGLE OF INTERNAL FRICTION = 37 A w 0.17g (Mox)
*ow § w ANGLE OF WALL FRICTION = 27 Kh = (.088
Y = EFFECTVE UNIT WEIGHT = 120 pot Ky o O
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- 2500 | 2563 | 2667 | 2750 | 2803 | 2917 | 3.000 | 3083 | 3167 | 3250 | 3333 | 3497 | 3500 | 3583 | 3867 | 2708
e 2000 | 2497 | 2833 | 3250 | 3467 | 3083 | 3500 | 3917 | 3833 | 4250 | 4167 | 4003 | 4500 | 4047 | 4833 | 4782
S 2600 | 4200 | 4500 | 640G | G800 | 7200 | 8500 | 10000 | 10.500 | 41000 | 13800 | 14400 | 18.000 | 15.600 | 15.900
m 1000 | 1000 | 1250 | 1250 | 4280 | 1500 | 1917 | 1817 | 2500 | 2500 | 2500 | 3467 | 4088 | 4083 | 3467
N 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | %250 | 1250 | 1250 | 1260 | 1.250
R 1250 | 1260 | 1250 | 1500 | 1500 | 1997 [ 1997 | 28600 | 2500 | 2850 | 3167 | 4083 | 4081 | 5000 | 4083
. HOOK . 1000 | 1000 | 1000 | 1000 | 1167 | 333 | 1333 | 1338 | 4583 | 1583 | 1833 | 1838 | 1833 | 1813 | 2000
C@1Z | 6@12 | T@12 | 812 | 6@12 | 8812 | 9@i2 | 5@17 | 0@IZ| 0@2| n@iz| 0@iz] @2
@12 [ 4@ | 4@ | a@2 | 4@12 | 4@12 | 4@12 | 4@%2 | 4@12 | 4@12 ] 24@12 | 4@N2 | 4@2
5@ | 5@ | 5@ | 6@ | 7@ | 7@ | @18 | @18 | 3@ | 9@ [ @B w@B] 9@1B
4@ | 4@ | 4@18 | 4@18 | 4@18 | 4@18 | @18 | 4@18 | 5@18 | 5@ | 5@18 | 5@18 | 5@18 |
5@18 | c@ [ 6@is | 7@18 | 7@1s | 8@16 | 3@18 | s@1s | @18 [ 10@18| 10@18 | 1 @IE]| W0@1S
Quantities of Matarials
039 0.8 11 1.2 13 14 15 16 7 18 2D 21 22 24 25 26 27
05 06 | o 0. 0 0 07 | o7 0.8 o8 | o8 0.9 09 0.9 10 1.2 13
76 86 3% EC I I 0 T O I I A R R
Maximam Soli Bearing Pressure
P G (05 ] 4071 | A3Z8 | 4891 | 4B60 | A4B11 | 5441 | 5752 | 6010 | 5948 | 8208 | 6917 | 6433 | 7080 | 7362 | 7211 | 8078 | 6342
Hotes:

1. A dimensions are in foot, uriass specified otherwise,

2 Spacings of rainforcing bars are in inches,
3. Designer must confirm design parametors with Geotechical Engineer prior 1o selecting

waall for site,
ASSUMED DESIGN PARAMETERS
FOUNDATION SO ACKFE]
240 psf 1. BACKFILL LOADING CONDITIONS:
LEVEL BACKFILL:

240 psf UVE LOAD SURCHARGE,
2. BACKFILL SO PROPERTIES:

TYPE:  GRAVEL BORROW FOR
BACKFILLING STRUCTURES AND PIPES

8 = ANGLE OF INTERNAL FRICTION = 37

— § = ANGLE OF WALL FRICTION = 27
Y = EFFECIVE UNIT WEIGHT = 120 pef

4 = FACTORED GEARING CAPACITY = 9400 psf

RCHA

FRICTION FACTOR = 0.57

gsa.m

¥h

L

= 0.08%
= {

. SEISMIC LOADING:

A = 0179 {Mox.)

. FOUNDATION SCH. PROPERTIES:

» PERFORMANCE FACTOR FOR SLIDING » (.80

5. REINFORCE(D CONCREYE:

Fo

Fy

= 4000 psi
= G000 psi
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2500 | 2583 | 2867 | 2708 1 2792 | 2833 | 2917 | 2858 | 32042 | 3083 [ 3467 | 3208 | 3292 | 3333 | 3375 | 3458 | %0
6500 | 7417 | 7833 | 8200 | 8708 i U667 1 10083 | t0.542 | 10058 | 11417 | 11833 | 12202 | 12708 | 13957 | 13625 | 14.042 | 14500
TG00 | AO00 | BGOD | BBOO | 6200 | B4D0 | 5500 | BI50 | G250 | B.500 | 10.000 | 10.258 | 10.750 | 13.000 | 13500 | 14.900 | 14400
4083 | 5000 | 5000 | 5000 | 5000 [ 5000 | 5000 | 5006 | 5000 | 5000 § S000 | 5000 § 5000 | 5000 | 5000 | 5000 | 5000 ]l
1000 | 1250 | 1250 | €250 | 1500 | 1500 | 1500 | 47 | te17 | 4917 | 1947 { 1997 | 2500 | 2500 | 3167 | 3467 | 3967
1000 | 1000 | 1000 | 4000 ] 4250 | 1000 { 1250 | 1250 | %506 ] 4500 [ 1947 | 1947 § 2500 | 2500 | 2500 ] 3467 | 3167
1000 | 4467 | 4467 ] 4467 1 4333 | 1323 { 4583 | 9583 | 1833 | 1833 | 2000 | 2000 | 2000 | 1583 § 1883 | 1583 | 1583
5@z | T@I2 | T@I12; T@iZ | E@12 | B@i2 | S@12 | O@is | D@1 t0@i2] M@ | H@IZ| 11@12] 9@6 | 366 | S@6 | 9gs
4121 4@12 | 4@I12 ] 4@12; A1 | 4@z | 4@12 ) 4002 | 4@z | 4102 402 AQ12 | 4@ ] 4@ | a@iz | 4@z | 4@z
1018 |11 @155 M@ |11 QWS 11@ 12511 @115 11@1e 11 @10s 11@9 | 11@e | 1eps | 11@es| N@TS  1M@TS] 11@756] 11 @65 11@65
A1 | sl s@R [ 5@18 [ s@12 (s@iB] s@1E | @B T@IZ | TR 7@ | T@16 | Q18 | 618 | @B | 8 @18 | 9@1B l
4@18 | 4@18 | 4@18 | 4@18 | 5@18 | 4@18 | S@12 | S@18 | 6@18 | 6@18 | 7@16 | T@16 | 3@18 | 8@18 | 818 | 9@18 | 9@18
Cuantitias of Materinls
0.8 10 14 11 1.2 13 14 1.4 16 16 17 1.8 1.9 20 22 2.2 22
8.7 0.8 9.9 1.2 1.3 1.7 17 21 23 27 ag 3.4 a7 43 4.9 5.1 58
126 58 173 189 Ho 309 361 379 422 440 £08 £18 557 588 625 653 684
Maxirmumn Soif Bearimg Prassure
W (037 | 4918 | 5231 | 737 | 5064 | A998 | B971 | 5616 | S84 | SiT1 | S607 | 5387 | GBAT | OA73 | B5B67 | 5667 | 6687 | 577
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1.

Nemos:
1. Al dimenzions are in feet, unfoss specified otherwise.
2 Spacings of reinforcing bars are in inches,

2. Designer must confirm design parameters with Geotechnical Engineer prior tn selecting

wall for site.
ASSUMED DESIGN PARAMETERS
AT| | PN Fl

BACKFILL LOADING CONDITIONS: 3. FOUNDATION SOit PROPERTIES: 5. REINFORCED CONCRETE:
2H:1V SLOPING BACKFILL 4 = FACTORED BEARING CAPACITY = 8000 psf F,': w 4000 psi

FRICTION FACTOR w .50 ) Fy = BOOCT psi
BACKFILL SOiL PROPERTIES:

@ = PERFURMANCE FACTOR FOR SUDING = (.80
TYPE: GRAVEL BORROW FOR ' '
BACKFRLING STRUCTURES AND PIPES 4. SEISMIC LCADING:

B = ANGLE OF INTERNAL FRICTION = 37
§ = ANGLE OF WALL FRICTION = 27
y = EFFECTVE UNT WEIGHT = 120 pef

A = 0179 {Mox.)
Kh = D.0BS

Ky = 0
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. Ehars 4@18 | 4@18 | 4@18 | 4@18 | 5@18 | 5@18 | 6@18 1 T@18 | T@IE | B@IS | 8@18 | 3@1B [ 10@1B] 9@ | 0@18} 1018
Quantities of Materiais
0.9 1.0 14 1.2 13 14 15 18 1.7 18 2.0 21 2.1 2.3 24 26
9.6 0.5 0.6 0.6 07 a7 0.7 0.8 0.8 0.9 6.3 1.0 1.0 4.3 14 14
75§ 6 T 708 130 141 357 199 214 748 25¥ 267 365 343 438 453
Maximuam Soil Bearing Pressure

7] 4318 | 4614 | 8111 | 6210 | 5133 | 6412 | 5693 | 566 | 6493 | 8024 | 5929 | 6008 | 5670 | 5733 | B4AD | 5605 | 6687
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Nuotes:

1 Mmmmmmmm
2. Spacings of reinforcing bars sre it inchas,
k3 n«wmmmmmmmmmm

wall for sits.
_ ASSUMED DESION PARAMETERS
LQOSE_FOUNDATION SOIL, LEVEL BACKFILL, SURCHARGE
BACKFILL LOADING CONDITIONS: 3. FOUNDATION SOi PROFERTIES: 5. REINFORCED CONCRETE:
LEVEL BACKFILL; g, = FACTORED BEARING CAPACITY = 6000 psf Fe = 4000 psi
240 psf LVE LOAD SURCHARGE,
FRICTION FACTOR = 0.5 Fy = 60000 psi

BACKFILL SO& PROPERTIES:

TYPE: GRAVEL BORROW FOR
HACKFILLING STRUCTURES AND PIPES

@ = ANGLE OF INTERNAL FRICTION = 37
&

Y

ANGLE OF WAL FRICTION = 27

EFFECTIVE UNIT WEIGHT = 120 pot

Qm = PERFORMANCE FACTOR FOR SLIDING = (.80

4. SEISMIC LOADING:
A= 0.17g (Mox.)
Kh = 0,085
Ke = 0
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@18 4@ | 4@18 | 4@18 | 4@ | 4@18 | 4@ | 5@18 | 4@18 | 5@ | s@18 | 5017 | 5@18 | s@E | s@is | s@1s
4@18 | 418 [ s@18 | 7@18 | 7@ | 8@18 | @18 | 9@18 | 9@18 ) @1 | 0@ WEW | N@w] @] @] 11@1s

0.3 0.9 11 1.2 1.3 14 15 15 1.7 18 19 20 22 23 24 5

0.6 0.7 0.7 07 0.7 0.8 0.8 2.9 11 1.2 1.3 13 1.3 1.4 17 18
(3 120 125 A T qed | der | A TavE 1UTUHRe ) %aET] 3 321 a4k 503 543 558
Maximum Soff Bearing Pressiury
Qe fpsh ] 5123 | 5161 | 481 | 6830 | 6053 | 6103 | 6626 | G6i7 | G838 | 7065 | 766z | 7o | G134 | Big7 | @e02 | 8evo | 647s
botas;

1. All dimensions are in feef, uniess specified otherwisy.

2. Spacings of minforcing bars are in inches.
3. Designer must confirms design parameters with Geotechnical Enginear prior to selecting
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walf for site,
M IGN P 1
F 10N £l
) 1. BACKFLL LOADING CONBITIONS: 3. FOUNDATION SCIL PROPERTIES: 5. REINFORCED CONCRETE:

2 2H:1V SLOPING SACKEILL g FACIORED BEARING CAPACITY = 20000 psf FL = 4000 psi
cr
® FRICTION FACTOR = 0,70 fy = 60000 psi
L 2. BACKFILL SO PROPERTIES:
o 2 = PERFORMANCE FACTOR FOR SUDING = (.80
™ TYPE:  GRAVEL BORROW FOR
& BACKFILLING STRUCTURES AND PIPES 4. SEISMIC LOADING:
W
r(% @ = ANGLE OF INTERNAL FRICTION = 3r A w 0179 (Mox}

m 8 = ANGLE OF WALL FRICTION w 22 Kb = 0.085

l ' Y = EFFECTIVE UNIT WEIGHT = 120 pc! Ky w O




E-ﬁ = TABLE OF DIVENSIONS AND REINFORCING STEEL
X =4 = TR T ARG 200 ) S A ICER T LT
= _— & RIS I 1Y GRG0 | 10.006 | 10.500 | 41000 1 11000 | 11,500 1 12,000
S f_lll A 2.000 2000 | 2008 | ZOOD | 206D | 2000 | 2008 | 2000
> X o 2.500 ; ! 3000 | 3000 | 3500 | 2500 | 3500 | 4000 | 4000
o= E 2500 | 2583 | 2667 | 2750 | 2833 | 2817 | 3000 | 3083 | 3967 | 3250 { 3333 | 3417 | 2500
u o h 2000 2417 2833 3.250 3167 3.083 3.500 3y 3.832 4,250 £.187 4.083 4.500
o ﬁ E 2806 | 4200 | 4500 | 6400 | 6.800 | 7.200 | 9.500 | 10.000 | 10.500 | 11.000 | 13.800 | 4.400
L= 1000 | 000 | 1280 | 4260 | 1250 | %S00 | 4947 | 917 | 2500 | 2500 | 2500 | 3167
=<l 1000 | 1000 | 1000 | 1000 | fooe | tooe | 1000 | 1000 | 1000 | 1000 | 4250 | 1.250
AR +1.250 1.250 $.250 1.500 1.500 4.6917 1917 2560 25060 2500 1187 4.083

1.008 1,000 1.000 1000 1.167 1.333 1.333 £.333 1.583 1.583 1.833 1.833

T@12 | S@1Z [ s@i2 [ @iz | s@iz [ T@i2 | s@2 i@ T i@n i@ [ ignu gz iigs
s@12 | 4@z | 2@z | s@12 | 4@12 | 4@z | 4@ ] 4@n2 | 4@z 4@z | 4@n2 ] 4@z | 4@12
4@18 | 4@18 | 4@16 [ S@e | s@18 [ s5@1s | s@ie | @18 | T@1e | @1z | s@18 | s@is | @B
4@18 | s@18 | 4@ s @ 4@18 | 4@18 | 4@t | 4@18 | 4@ [ 4@18 | 4@13 | 5@18 | 5@18
s@13 | 5@15 | s@1s | @1 | 5@ | s@1s | r@s | T@is | s@1s | s@is | a@1s | s@1s | 10@is

r =
3
<
7 Ly Quantitius of Materials
T <
0}3 g m Ty 1.0 14 1.2 13 1.4 15 16 17 1.8 20 24 22
= A 05 0.6 26 0.6 07 0.7 0T o7 04 08 03 0.8 2.9
O
251 8 -0 i 5 9 104 118 133 176 187 148 243 #4ii 307 340
wn E)? > Qe oS ] 4071 | 4328 | 4681 | 4660 | 4811 | 5491 | 5752 | G0I6 | 8945 | 6208 | €817 | 433 | 7080 | 7382 | 7411 | 8078 | 83%2
53 Z o
32 2 - ‘
Tz prd 1. Al dimensions are i foet, unfess specified otherwise,
& ) 2. Spacings of reinforcing bars are in inches,
o 3. Designer rest confinm design pamrneters with Gectechnical Engineey priov (o sefecting
') watlf for sife.
m % ASSUMED DESIGN PARAMETERS
ROCK FQUNDATION, LEVEL. BACKFILL. SURCHARGE
—
— 240 psf 1 ]
U) . BACKFILL LOADING CONDITIONS: 3. FOUNDATION S0 PROPERTIES: 5. REINFORCED CONCRETE:
= ;E\sﬁh !;;‘Af:;fg‘titw R q, = FACTORED BEARING CAPACITY = 20000 psf FL = 4000 psi
r O ps HARGE,
F3 BV FRICTION FACTOR = 0.70 fy = 600UC psi
o= A m 2. BACKFILL SOIL PROPERTIES:
=4 BEREP e = PERFORMANCE FACTOR FOR SLIDING = 0.80
= 231 BN TIPE:  GRAVEL BORROW FOR
z1 O & BACKFILLING STRUCTURES AND PIPES 4. SEISMIC LOADING:
c} & 4
= i .
] % ™ < 2 = ANGLE OF INTERNAL FRICTION = 37 A = 0.17g (Mox.}
-o Py I o 5 = ANGLE OF WALL FRICTION = 27 Kh = Q085
: l Y = EFFECTIVE UNIT WEIGHY = 120 pcf Ke = 0




